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(57) Abstract 

A preventive and/or remedy for diseases caused by or accompanied with mitochondrial function anomalies, such as ischemic diseases 
toxicosis and degenerative diseases, containing as the active ingredient a substance exhibiting the effect of stabilizing mitochondria by 
stabilizing the membrane potential thereof, such as 2.6-dimcthylanilide of 2-oxo-l-pyirolidinylacetic acid functioning as a benzodiazepine 
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m m m 

mm.ntoi3A>isot*4*> rca 2+ ) £Stt*#TTUfiKttnmesfMr& 

*lTl** e j8jtol^©»#a^Tlis i >tt©a*JIC«fc 9 fNMDA 

D.I.. Trends in Neurosciences, ll. 465-469. 1988) . a*, MAC $> §g 
£^±© * >u •> 0 a -f #■ > fi<ffi.X-r Z t &m<Dij ;u-> A -f * > li/hJ&f* £ ; h 

(Nicotera et al. . Chem. Res. Toxico. . 3. 484-494. 1990: Zaiden et 
al.. J. Neurochem. . 63. 1812-1819. 1994) 0 */c. ij ;U-> * A -f * >cfcA<* 

ftJttSl IC » 5 NMDAS2 ^ * i > /U^^f**<8ftfflI»J $nt, 

fc^Tfc* h3>K'J7©x*^-Ift«ig (ATP £fi£) 

# nti\ *fflBSig<r ??£-t * * )\, •> a * > # > :/©&#ga<te£ iziSktztii ©T» 
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-Tttfcfc, i K3> KU TrtT?tt»«lttjW»^o-b^ (TCA 1r-f*Aj CiO 
£ C . ff <? ft. tz x .* i> ¥ - 1 4 w ©7k*-f * >* * -K =J > K 9- T rt tt «fc- *> ♦Wff's. 

iisai-tsfc&irtefcftSo 

C®-150 nV IK© J h a > K U THUmte (Ti), XO\ © 2 h 3 > K »J TrtK 

(Loewetal. . Proc. Natl. Acad. Sci. . USA, 91. 12579-12583, 1994). I©7K 
*-f*XH* ) tl»||aiC«tsa*-r>-> + ^x*yl/4 s -**JlLTATP 
ft -5 (kagawa. V.. Sfflg&X^. 11.3-11. 1992) c 

— ;f5\ i h 3 > K 'J 7F*jaW-IE3£W©* 7Ui"5 L.4 * >i><ftLA-f Z> £ , £gA-J 
^#TTIi, i H3>KUTrt«Bffl ATPase d J: Lfcx* /U-=r-£ffl^TgiE 

AL/c^7U >^ A *££ft. i h 3 > K'J TfrtMHSsWItfifSft**^ 
ATP r514*MgTf -5 J: f> tt*rtt*fl s TT (4 . ATPase «14dMftT L> ^^'/^^ 
5T >»< *■& L75^+#<!:te o> -ecntztbiz • |>3> k >; Trtfuomii*^^ x 

C©J:"5ttJStfjttSS U hn^K'JTiWgLfctt,!) TI4> (Ri::**^ 
* >(H + ) S^<-a*-T5^+°T-> > + ^* <: f?«Et--5<!: LTfc. Tn ©111* 
r->-> + ;u©^^ii«fc*mtUf: : ? : #-r >•> + 7K^4£T7i<0H LTATP £-fi£8l3t©r£ 
t£*<ffl]ftl£ftx S^fi<3l-i h 3 > K 'J TT©ATP -^fiJc*^itLT 

$ntt^. a* ©rats h 3 > k »j 7©«&tg^sra<fSJ6^nTfc 0. 

— U<omS-Tlt l h3> K'JTCillWi^lMBl^iotl^i^^n 

2 
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y^-j^-i^-m^ famt&&.mmm<m cals ) . h = > kutghb 
xi^wsacfti^^; h3>K'j7B*«au &aw<£K«te*jM6i*"r* 

U i M> K»J T«tOtt»ffi*«i«ij/j:t.u»l»-r4^i(r«toT, 5h3>K 
14, ; p 3 > K U 7K*5£J£fl:3'ti\ i h3>K'J T -5 a h 3 > 

K'jT©atB*i«*BSijL"r*^ffl*wr«tt»*»«-rsc«!:(r*5 0 s/c, * 

&«¥§©$ *><C*iJ©gtfH4. ±ge©^ffl*Wr-5%g«-W^^<!: lit*, i r 
3> KUT©a^«(r|es-r5 N x<4$ h3> K>jy®affiA**#-5ftJfto 

*56«W#*«±EfflfRfli*»j*-i-'>s<i(iS»*Ufcfe* % = h3>K'J7R© 

i K^^^^ttidiCtot ; h 3 > K U Tffi£££{-fl-JiI£S3?.14f*J 

HU^HlcJ: Sffife^-fiid^iS^-r 5 r <t*<T£ 5 c £> &tf/X<4 i h 3 > K U T 

«©^aw<£fl-sttai*«imj:t^LiaaL, i h 3 > ku 7©tin«i4-i*;^- 

M&^M^f^^ LEimTt 5 C t^-mai L/Co ^©ck o Uftm&'g-t Zti) 

r = > K'J 7li:#ftt5'<>7^7*lf>H?7?-i:7>^3'iX h 
ilT^tSCiCiO, i h 3> KV7K^$S{kt5 7^x h©f*ffl 

3 
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f&ftt LT-i-t;. i h 3 > K 'J 7if^i:glti, Xti i K => > K«J T«tl 
H.^S8tU-«t*l«. £ h = > K'JTIC 5 SfeftflpJil* 5 h3>K'JTflg© 

T«©ttfl"ffi3&<«iai*j * * •> •> a -f * > jgg©±#ir «k o us ±isto& 
*- >tue0±mi=4sc^T i h a > k u to atp s^te*^a(i<j<c*tS8i=is»tt^ 

SS3»J ; RlfeS6.ft*<, £ h 3 > K U TBWRJSteJWf, i h 3 > K I) Titte^^S. 
+ > v 7;b7'W7-i ( SflrattMBHtlE (ALS ) , S h a > K "J 

7*3-^*, mm*m, s^is*^ xi* 

i hn>K'J7'<> , /-/7-trk'>l/-t7?-7>?i-Xh*f^ 1 !:L 

4 
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% 1 mit. *Bfl&flCa 2l g J g{r&(?TRo5-4864©f^ffl£^(lT&£ 0 
m2mit> i h n > K'J T^feirSJ3 r -rRo5-4864©f^ffl^^-rUT*5 0 

m3iaii, v?*->«tifit;* 7^ >&a*ssi,*:NGio8-i5»&«iarc 

fcl^T, lfflfl&rtCa 2+ @g<c&<i-rRo5-4864^ 

3S4l3li. 7' -5 y + ->j!!lIS^*7^ >M^JfiL/cNGl08-15WMJ!a(Z 
fcl^T, i h =J > K'J THm<4»CSli-r Ro5-4864©fPffl^^tfcUT^>^ 0 

Jf551Hi, *&*A<DmM (*7< 7**.<0 Ro5-4864 J- «fc Z iNBJ£rtCa 2+ S 

4864 © I^®^ pi#-r S C <t ^ U /: H T 4 o 

m7H(i, ^ISB^oEm (PK1I195)**- h = > K U T«U:»-r*Ro5-4864©K 
«"*ftffl*Fi*-r5w t^LTfc'), ; hz, > K 'J TOVvTir t° > U-tr7 
(MBR)©Stt<tJC«i:*9 i K'J 7BMHM5i & jartCa 2+ gggi*^»jLT 

msmt. *Haji©il (PK11195)*< = ha > K 'J 7««ffi»rS«rRo5-4864 
Of^MFIStSCi^LTfcO, *«WfflE*4Ro5-4864<i:*<!IBR CJtUSl 

*9Bli, 3je|gB^©E3l (NCS-1044-90)T®SLfciWBa^fcit5SfflJiartCa 2+ ig 
«K&iar-rRo5-4864©««*^LfcHT*ao 

mionii, Ncs-1044-90 ASMttir« sauf&rt i h3> K'j Tm&m-R.& 

■t Ro5-4864 © S£S £ ^ L H r 5 „ 
^HBJlfflgaJi. i h 3 > K 'J TflgirflUfj LTJg (#icrt®£) fcffS-ffcrsfls 

5 
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1>T T= m> K'J 7 ©*M6**J £o-5tt#Ktt» ±I£©J: o tto.*^-* 
£t&©<&T («WefiT) £#toT. ; h =i > K 'J 7©«tii::fl»fl*IKtti<,£*© 

i <£ -s #$oii Kftzfc-r s t> t fine t » jk « rt wsh »= «t *) ^asa 

l*9©*j ;u> •> jW :* >z§(g#-t#"f 5 i, i h a > K 'J TF*5o5© ij •/ <5 M. 4 $r 
>jgJ£fciS£9> i b 3 > KM 7JHS©fl£#l§*<£CTATP £&tg*MST-r4o 

> KU7B*$aftt«ftffl*Wl'T*iD, K©&#ffi*£KffiJir^£l=ffiJ*]l~ 
Xli*©l!ft*S*?P*J'*"'5 it 2 h 3 > K'J T ©ATP Sifete^MWttttJB 

3 > K 'J T'O'/xT-tf t?> l/-tr7?- (MBR) ICSj*£-t 3 C CCU-feT" 
?-iC*t£LTi h 3 > K 'J TBtmtt^M-ftS-ttSHBR 7^X|- 
7- ?oo-H4-^DD7 I -;W-U-/tFo-|- y ^;U-2H-1. 4-^<> */ >' T-tf 
f>-2- * > : TIPS, December, pp. 506-511. 1986] K*t LTtt£-tfJ7 > ? 3 - * 
hiLTftStS. ^BJWIIli, MBR irfcf-r S 7 > * a*- x hfffflK «fc T ? 

> K';r©«**3efl:4*. -Lia©£gfeffi£§glf *>©£#* *n* 0 

SStfttf^nS fc©Tfe»3, -©^c^LfPfflf-S-^T. (b) ; h3>K'J7l^ 
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#f|Bfl©|g^ii s h 3 > K 'J T'O v'-^T-tf t°> U-ty^ -T > ^ zi'^. 
a > K'J 7©«t6»liri=igH U XJi i > a >. K y 7©«t6J**-*fM gi.S.©^ 

fii*. ffi»JSf^ W#*»tt^oStlt©lX(i2£i±«-f|£-5jlli«ttBII»#<cdf<D 

ee(£t\ i&mmm. s«t#ia*)ijg$nttot)t*ft5, ft® sea® 

m t LT> i h n > K y T»3R*« % i h a > K 'J 7itfi-f£*tt £' © i h = > 
K y T^^jc «t ZW&MB. (Shigenaga et al. . Proc. Natl. Acad. Sci., USA, 
91. 10771-10778. 1994; Tanaka, ii. , et al. . rtf*. 77, 881-887. 1996) > 

i h 3 > K U 7©&§g;g?Sr©f58i§.;6<fiEB3j>,j;t,* LTj^^ftTl^S^&^.fti LT 
14. 7 >Jj8?, 7^7A-f7-)p[, ffiSfirttMfiEmffi (ALS ) % • hn> 

K'JTKffil (Ohnishi. H. et al. . flSf*S£. 44, 259-264, 1992) , — • t* 

Xo ' r K£M*W»»J J: S«a54»#x fi£IS*S. Xli7/f 

7 
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£ Z tt^itlXl^i (Zaidan. E. et al. . J. Neurochem. . 63. pp. 1812-1819. 

1994) » S h a > K V Kfct7*ATP -g-JaJcli. 5 h 3 > K 'J Trt*Mc*-t* * 

xn + ) igKc^fUt^aUtf^ > > + ^OlCft^t 5 CI £*<*0 ^nti^ 
(Michell. P.. Science. 206. 1148. 1979: Michell. P.. FEBS Lett. . 43. 184. 

1974)o 8Eo"C\ Z<D±oUi h 3 > K 'J ft^©* A/> ? A'T * >©i5fEAri< S h 
3> K 'J 7Bi©flfc##i* t> *: it: i $ n/;*<, W-©-sSfc 

CD* ;U> -> * >©g£AK.=fc 0 ^ h n > K 'J 7l* 4 R^®tv ^ h 3 > K 'J T 




8 



Patent provided by Sughrue Mlon, PLLC - http ^/www.sughrue.com 



WO 98/14213 PCT/JP97/03485 

Tfr*JV/*tj7b& -®^:-S-(CH 2 ) n -CH(R 3 )(R 4 ) CS^On <i 1X1*2 * 

R 3 li7K*«f-?X(i/^/u**^Ux R 4 <i7KS6SXli-)i5Ti: : -N(R 8 )fR 9 ) 
^OR^iTK^^Xii^ f-^S^-^L,. R 9 l4>f-/l/S, Xlig&'O 
v>.»l/S£*U *>Sl><iR 8 &0'R 9 a<— ^JcnCoT^OM^^Fi^^agih'o 'J 

&> &©-ffi[5t : -S0 2 R 5 (5M»©r5|*7 i VgXli- 1-3 -*<D«*«-?-*fl-r-«T 
JU + JUg-fc^-T) Tl$n5X^ + -;l/I, SO'^O— ^ : -COO(CH 2 ) 2 -.V(R 6 ) 
(R 7 ) «4»©R 6 XOT 7 l**n*n!4i[K3ic*«f^ XliJcf-^****-) 

©T/U + /U8 ; y h 4- •> 2X li -T V^o^ + i/S^iftDT^rJ + v^S : / * t\> 
Jjmzfhm. n-fat°JU/ >Uij-fhm. -fVtDt^M^/hi, sec- 7TJl> 
/ Jlsij-f Xlin-^-^f-^y /U*7° M<i t*®7A/*-;Uy 7° M ; 2- t K 
n + ->TD tf/uy hS, 2-(N, N- -J / 1- )i>T i J )-7d t'yU^ ;Ut>7 hS, 

X«22-(N- ^f;H- ^ / y;l/7 ■ ; )-xf / i'Offii7^ + 

; -«fcxC : "S-(CH 2 ) n -CH(R 3 )-N(R 8 ) (R 9 ) K:fc^T5W 9 Tg£ tlS® 
Jfc'O ->';U$*<y h*->8TfijftSftfc'*>-;>;t,aTfc5, m*. Ii'2-N- > f- ;U-N 
-(3.4--^/ h + yA;>y^)-7;y)-xf;M;^7|,S4-i-©(i-yf^-N- 
v/b7 i /7W;b> ^*^hS ; — text : "S-(CH 2 ) n -CH(R 3 )-N(R 8 )(R 9 ) JCfcl^ 

TR 8 &tfR 9 #^-rs&t o n u i?>a*<2-t*vSTiftsnfcto-c*i, «*« 

2-(2- **y-l- fcfo 'J v?x;l/)-jc^-yl/> 7° hg/i if<Dl- fc°n 'J v'xAT;!/^ 
)\,/ iViirhm ; &tf2-(N.N- yxf/b? = j )-i h * ->ij tlstf-)l>m*i t'&mf 

(1) 2-**V-l- fD'Jxx^StK 2.6- -^/f;l<7x'j K: 

(2) 4-t Ko*->-2- **V-1- t e p'J yx;i,g|® 2.6- 5>zWi'J K ; 
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(3) 4-t Kd*->-2- Jf + V-l- t°n>J v^;Uft^ 2.6- if * f-/UT— 'J K ; 

(4) 2-[2- ar*V- h°D U v? — ;U] t c * >g? N-3- fc° 'J ; K ; 

(5) 2-sT + V-l- t°D 'J — JbfflpWa 4- -f v^n hf/l/.* tbii? YT— U K: 

(6) 2-[2- sr*V-l- b°o 'J V-iV\-\--fu 4-(2-7'^/Uy h)- 
7 — 'J K ; 

(7) 2-[2- **V-1-. t°o'J •^^.;U]-7 ,, D >fk-4~ V 7 s o h°^T - V K ; 

(8) 2-[2- ##V-l- fo 'J ?i*]-yn lfjf>tt-2. 4- y/f^7-'J K; 

(9) 2-[2- **V-1- t°'a >J ^jL/H-^a If* >®E-2. 4. 6- HJ/f-A'T— 'J K; 

(10) 2-[2- J4- + V-1- t°a 'J ^]-7°d tf* >g?-2- ^ !•*••> -5- /^UT-'J 
K ; 

(11) 2-r2- t°D if — )\,]--?n \£* >m-2, 6- v?aoT-M K : 

(12) 2-^0 'J K >- i K ; 

(13) 1-7 — V 'f J\s-2- €u *) if J > \ J&X* 

(14) 4- b Ko*y-2- J-\- t° a 'J if sT -b 9 \ K 

« t'^ b « 5 ft^iP^f if S : i ^t? § 5 „ ±JEoai*Wit'& ! ft©»i*^ 
¥3-46466 ^«©*10~19H©«3 {CH^Snfcft-&«»t>«— ffl-ft-&1j88«-#* 

- tfo "J yi^BM 2.6- *J**A,T—V K[N-(2.6- f ^7 x-^)-2-(2 

- 3f + 7-1- t°D 'J if — jit) r -fe ? i K, — JK& :*7ot?A] ;2-b*n'J K 
>- r-t?^ £ K ; l-T-VI'^-2- t°a 'J 5? y > ; &tf4-b Ko*i/-2- **V- 
1- t°a 'J v 77-tr 9 \ KT£>6 0 
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3-7 mv>mmm*zm-tzi'? dt;^^ T^+A-gea- 

D ^"^t> 1-3 ^i©^/S^^W^--5lSmxi±^i!!ja©T^ + ^S, 1-3 
tD^f;H^^L- ;Ar!i7i-/H N £ 'J f-i^.;^ Xtig&7x- 

(7x^;ug£±©g&Sli, 1-4 ^©^n^-s-w-r-stsia 

Xii£«©7;u*,u2|, i~4 l@o^J!l^^-r5iimxii^i|£m©T^=' + 

ik&i- i-6 m<Dj%mm*zmt zm.mxit^mm<^T ju^jumT^zit^tm 

* L^ e Ll^t^mt LT, X 1 &tf X 2 T&^X^M^T^t). Ar*<^o 

0 7 B A< CH T**3. A A<N T'£>9. R 11 *<>f R 12 

Z> Z tt<?£ Z e g; LWL^lix N-yf ;H-(l-yf;l/7'Dt'^)-(2- 
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T*5N-^ f ;i--N-(l-(S)-y f t'il'J-CZ- ? o o 7 i -f 7 + > 'J >- 

-rv*/"j>-3- 5 kt$»5= cft*©<ft^i±#f88g58-20i756 -s§-& 



$ ti 5 <t&vm & m * - i *<T § 5 o 

R 21 Ii*tft7xi*«, ©&7x^;u& (7^;H±oifeiii^ 
noy>H, i~6 AKoiftafiS^-^wriiSlftXJi^ttaiOT/i/*^. 
1-6 iO^fJIf^ftillXli^tea® 7^3*yli>^ « ft 
5 lttXli2flB©ttSUST*3) > Xfi^^-^S^^L ; R 22 li*H?Xli« 

|^cdt;u*;H6 (®&&<47 i 7;i/*;UT i /&> £tf vT^+h-t = J 
&frZMlitlZ) *7jkL ; R 23 <i(R 24 )(R 25 )N-CO-Q- T^Sft-SS (^«t>. Q 14 
1-6 ffloK*lSS-?*Wr*ffiffllXtt»tt*OT^*u>»-c*»), R 24 SO'R 25 

1-6 f©Kfgf*ft5IiXli^iSa©7^+;H, Rtf 1-6 io^f 
<ICDg&gT£>S) : X 3 {±7Kl^^Xi4^oy >mi-^L ; Y I46S^^ 

:c<t^8i:t* ft-Mt^©-? e., r 21 a<®&7x-;u& (7x-/Hi 



R 21 




R' 
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fremiti* HiX<i2fI<D®&&T&.5) Tfc«3 : R 22 A<'^aY>f%^--c&t) : 
R 23 *<(R 24 )(R 25 )N-CO-Q- vmZtlZm <S:«K Q « 1-6 «<DJtt*«?-€ff-rS 

isttxiifl'tttt©T^*u>ST**), r 24 i~6 fflo^^^w-rsmmx 

li^iKlgOT;U+^ST*0. R 25 x ^ ;ugx g& 7 x^n,g (7* 

®t^+;us. so- i~6 m<oskmi%*tt+ z&mxitfr&moT ji, 

Y a^f^T*5<t^<JfJb^. R 21 A^OD7i-ASf*») ; R 22 

****«T^"C*»3 ; R 23 *<(R 24 )(R 25 )N-CO-Q- Tl$n5l (5t<K Q j± 1-6 
ffl©&****W**ifi«X(i5Mm©T**u>g?**) s R 24 *< 1-6 

fcmi&?*iiTzmmxi*frt&m<DT;i'*ji'mT-&o, r 25 ^fft7x-*ii- 

OWfc^tti Lt, 2-(3- ?OD7x-(b)-3-rnH-(N-yfW 
- 7x-^7th7; K)-5-^" + V-5, 6- v t F a -C I 7 v"[l. 2-c] + + 
W5:ii<T§5, wOYfc-g-ftii, #BS 3 P4-217682-t^OSIS£flaj^c421=S© 

±E<-W^LfcYfc^tt»Jc^*n*<b^«(i, «NDS56-2960 ^&8K #§J?BB61 
-280470 ^¥4-160496^^, #§SBg58-20l756 ^&«. «M¥4-217682 

3-46466 ^«K:H^Stifc±Etf o 'J y_^7-th7; KRSWtlC-anTfc, IS 
18fg3c#f£ffl (#&BS62-5404 ^r&fg) . TfrVs^ -?-m&%;&.Wftm (#§fl¥ 
5-163I44^&$g) % KjfilSttS5*iS#f^ffl (^¥5-163145-^*8) * RVEl^O 
X-C©a«*l»ti^ffl (+#<3>. £l7[g]B*tt&&¥*:gK 1993^12^7 B~ 9 EK 

- ©ft***, ; h^^K^lC^Sti- hn>K'J7'<> 
/v'T-tf bT> Hr7-;- (MBR)tr*f LtgfDttHtS: £ #*D fcftTl* * *< 
(Neurosci. Res. Suppl. 17. S88. 1992. 2-71). c OHt&faO) I hn> K 'J TS§ 
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<ntt* -?]y( >mt&. 7 7;H81 ^Ji>^Jtg x >?*9fttt„ = 

*<T$-5 0 #3S0fl©EgI<t UTIi. WM^T'«.5ft^> ^)x.li"±s£^ (I) 

<^„ *l?W»y»)B?lfli^ifL -5 5*intt«k LTti. KJBffJ. hh^ 

ffltt^LJIIIlSttJIMPk »£*!U rtiRflk =»--r>r >r*Jx fem. ***iU **!U 

js»#jtti^*»wtt»j» aesnkak phiss5»j. &mm. **ra»k atftsfffl* 

-So ^iiPtft-^l-ii-rSSJPJt LTlis flfflittf, ffltffflU .&W*k *fe*U ©A*lx 

.*#©W?>ffitfU »#»»<££©«* ©*f*i=£&i;T*J[©t9:-^«*aiR"r* 
C4*<»rt6-C*3o —ttWKfcU ^P^©^ICSlcA— B*/cf5^ 10 mg~l. 
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000 mggg, Sfi L< ti N **j 60 mg~900 mggST*-5 D ttfe, #%BSir#{r$FiS 
irffli>H»n52-**v-l- tfoyyi^fta 2.6- V/*j\,t-i) K[ — :* 
7-r 2.005 mg/kg Oi&^x. p.o. ) T*0, Sc^tt*< 

iMEWSttrn* (#§3¥5-163144^$S) 0 

fi x ^-;Ui (Hare. M. F. . et. al. . JPET. 266. pp. 1626-1635. 1993) ©^j*t: 
^oT^Tofco ^^ffljtfx r*7^-7*^AJ <S2-7f^V-l- fc? □ 'J — /I/ 

5fc$ 2. 6- y/i-jVT- U K£;f t s TRo5-4864J (Si h = > K T'O V v 7 -tf 
t° > b-tr7°? - • Tu'^x h [7-?DD-5-(4-?DD7 t -;l/)-l,3-/t Ko-1 
- ^ */l/-2II-l. 4-Ov vT-tf t°>-2- : TIPS. December, pp. 506-511. 1986] 

m 1 : 3fflfl&fiCa 2+ 2§g©aij;£ 
^BIiartCa 2+ SSfr&(frRo5-4864iD^i0©Blg*^ltLfc o iS^MflS (NG108- 

i5«Bis : nmai^nmmmm^^f r >j k) «■ dhem tfUfe-s-ffioT^L, $ ^ 

<r*><- ^7 X^ift/;7 l/*->^'-Af^ x ? (Heraeus Biotechnologyttgi) 
I*3T«f#LTJetT©*»»Cffll^c 0 «r*LfcNC108-15a»<r, Ro5-4864£50 mM 
<D&mizteZ «k -p <-g§jijn L/c e ^?t^ fura2-AM [l-[6-Amino-2-(5-carboxy 

-2-oxazolyl)-5-benzofuranyloxy]-2-(2-aoino-5-methylphenoxy)-ethane-N. N. N'. 

N'-tetraacetic acid, pentaacetoxymethyl ester. I^tZ-fk^W^fifrSSJ] £ DHSO 
(Dimethylsulfoxide. ^mt^W KjgftSbT 1 mM igmZftML, frizz (Dig 

^•S-HBS (Herpes-saline M : NaCl: 130 mM: KC1: 5.4 mM: CaCl 2 : 1.8 mM: 
MgS0 4 : 0.8 mM: D-glucose: 20 mM: Na + -HEPES: 20 mM. pH 7. 3)T200 teJC^ 

8? LT&.jtt&.mmT&£ L/c (fura2-AM©^^|S: 5 ^M) D 

SitertCa 2+ z8g©ifllj£f2 N NC108-15fflW*i#f|L^i/ + -KPetri dish) rt 
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HBST2 @^L. ±IEiC«t 0iaS!L/c5 #M ©fura2-AM&?£-£- 

fura2-AM *9 fife < fcaiCHBS T5 l3ift^t/Co fiii:7l/ + ^'-ii: 

HBS 1ml £&1mL> ARGUS-50/CAOSfci* h - 7 XttSi) K J: •) 3fflB&rtCa 2+ Slg£ffilJ 
5gL*r 0 wOSlJ^li. fura-2*<n- K$ttfclg^*fflfiSK:fc^T> 340nm ©Sblg&t 
lt5if 5Ca 2+ IS^§!fura-2om3t £ 380nm OA&ttS'Tftr SCa 2+ ig&Sfura 

ilffllfcrtCa^i&Jg CM) ZMVr-fzyj&TZZo Iffllfert * * •> -> A >f * > £ f ura2 
-AM<t©*§-&K«fc*340 M»ieSt*©i«*i^ 380 nagbjg£tf;CDtt4?«HHfciES* U 
^5fe®»Ba©^*3tS©it**«>/Co £ 1 H«r^fflJia!*|Ca 2+ 28SiiSia:-rRo5-4864 
®^*^*t/Co Z<D&m\z±ntf, Ro5-4864©^»nic<fc 9*§flSftCa 2+ ^Jga^.3SC 
-5 - £ fi <B M -5 . 

m 2 : ; h 3 > k 'j Tmn&nmjs. 

a — yi >123 (2-[6-Amino-3-imino-3H-xanthen-9-yl]-benzoicacid 
methylester. Sigma fctSi) -£-HBS TT&Pfc «fc C5*R U ttftSSlO/zM ©»«* 
JDMHUfco 'Jmi*iC«HRLfcNG108-15«»©l|f««*l»* HBST2 IH^bfco 

□ -^i > 123 gi^M»Lfci, **aiacasiniLTjana*^B*^^'f 

a<-?-fli:ilMIILfc. -E-ra&s gsiinU/cD-^S >123 *«*«l»)Bfe< 
HBS (1 nDfcSJDU S^S*'^-< * -rtT10«-H»fll Lfc. WftK 

mi&zms x-imrkfrLxmrn^mLtzo ^gawa 2+ sis©iflii^^^ARGus-5o/cA 

LfcNG108-15***I*fflSSKRo5-4864 C50a£ M)*^Jn JK&i£B?ttKARGUS-50/CA 
H«fc O^ft^k-S-iSil^tfco ^2StC^-T^**^. Ro5-4864©*5sj!raK<fc<3 J h=> 

A^S*?iS^Eii/tl3^ *n*S*j6(ratio=1.0) £ LT^ttJKIfclcttflllSft 
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aWSf*I OCa 2+ |f gn lcB84r4*^/f*5<tLT *JStM< *0 £ ft T ^ 5 *< N 

> (BK)) , Ca 2 ^S©Ca 2+ &ai : 7 x * XCaff)) ffl2^<ft 

^ ntt> *» *M , 3t9a | JSnfcRo5-4864£D^3!jn{Cj;5iaJ!artCa 2+ ggCD±# < !: 
«2 T«fflStlfc i K3 > K'J T.flS«tt.©.j«iJ«.t.©«a*«^*fc«lc, /7 vJ 
*->&tf*7 7 x-f ( 3/MS«:<Cft5l5t--5lfflSSrtCa 2+ ^tt?g$-ii-T[5l1iO 
***fifi^ Ml THflij$tl/cCa 2+ *<i hn> K'JTFWrgfgsnTWcCa 2 * 

#13 : 7*5 v 7 x-f >Ma«fflia<CtJ(^ SRo5-4864©^g 

K*ii*T, »/ISrtCa 2+ EgJg«rS<5't-Ro5-48640S)!iS^^L^aT'fe^ 0 facfeir, 
S^^^LT/jNJia^^^aflart-vCa 2 ^^^-^^ - ttttitm^7'7 ^4- 
->CBK 1 «M)^iiffi-rs c i:I^^Jfflaai^Ca 2+ jiS©±#A^^n^o g^T* 
7 x-f ><Caff/10*tH)£*ffiU tt^T*-|3g©BI*aiffl*Lfc*< x 

-rnic«toTt>^flartca 2+ igg©±#{is*i^n4-^o/c 0 cnii, m— isigoBK 
0/hja#<;fi*-rsaaartCa 2+ *<tt«Lfcfc«>T**i*AiS»fts o ^©&# 

TT Ro5-4864(50//M)^igfflL/;iC5^ffliartCa 2+ i8S{iil^{rJt^t/c o 7' 7 y 
»iartCa 2+ ©fe-5o«to©||fj««|5ttT** • h=i> KUTCStLTttf* 
ffitttc*|>©&%*£nTl**. ftoT. Ro5-4864<c e t^^JiartCa 2+ SJg©±^li 

M)fcJ;6 ,: 7'7i>^^>(UM)-&iifflLTfe J h 3 > K 'J T«>»I{fc|=ftffcliBi6 £ 
tltefr-otzW, Ro5-4864(50 tflOMffiLfciC^Sf^ ■ h3>K'J7R«tt© 
«T*<IZ»**u i h3> K y 7K*<R*ffi Lt^5 ; 4*<«B*nfc ($41) 



17 



Patent provided by Sughrue Mlon, PLLC - http://www.sughrue.com 



WO 98/14213 



PCT/JP97/03485 



W4 : *7 < =7*9 A5ass5fflJ^<rfcit5^ffl!ai*lCa 2+ iSgirSt?-rRo5-4864co^g 
Ro5-4864(25 n M)£jSffl LT&ul&rtCa 2+ zgg©±#£Sf ^ Ltz 5 H : 

<D\i-f) o jLie^SEc^^^ -5 - i«-5tet/c?^, ^©sfiBia^jjfe^L, ^ ^ 

^-fkfie* t>.n-r> * 7.-J-7 * 9 /»#STt» Ro5-4864(-25 JQg-ffiftD L/c t l ^i; - 
^iBaF , 9Ca 2+ j8SliIt<i:^i:^'fl:bn^*^ofc (fS5@) 0 w©ttJftli % *»!fl©IES5 
A-t Ro5-4864(25 M) JC <t -5 *fflBSft Ca 2+ jig? © PI#-T 5:i^LTl^„ 

#]5 : *7 < 7*9 A teSifflia»r *J«** 5 h 3 > K'J TMm{ai-S^-TRo5-4864 
©SMS 

= h 3 > K 'J Tf&m&lw&ia'f #§SB^©|g|^feffl£0i] 2 £fiT]1$©;rJ&IC.£ 0 
tfcftL^o li UAH, * 7 -< ? A(50 ^M)^iSffl Lfci ZZ> I h 3 > K'J T© 
8Em(4«-tiH'i^t* < iS46'i>n/j:^o7 > Zo S<i(C, -t- 7 •< 5 -tr ^ A©#naET"C Ro5 
-4864(25iuM)^iSMb/ci:C^, J h 3 > K 'J TWflgm&IC teli t A, H^LWWfo 
t,titefr-,tz CM 6 m „ ^©&irlli. Ro5-4864(25 a<M)© = h 3 > K 'J TIRjrat 

iC*5l*T£ £.Ciljzgg;©Ro5-4864(50 P.^tttffcfei h 3 > K 

U T*K#ffiflSJE*<eii>£*l*: (161) o 

#J6 : PK11195 &mmfaiz&l1 zm&&ftCa 2+ &g.\zRl$-?RoS-m4CDfs& 

^§83358-201756 ^&*©l«S«45Kfitt3 tltzX&t HHif- LT. N-/*^ 
-N-(l-> f-^7°o tf/u)-(2- ^no7x^.;u) -f v * j 'J >-3- * + 5 K 
(PK11195. ^SiatL^o m. p. 133-134°C (CHClg-EtOH) . Anal. Calcd. 

for C 21 H 21 C1N 2 0 2 C. 71- 48%; H. 6.00K: N. 7.94* Found C, 71.1955: H, 5.94 
X; N. 8.06% 

Ro5-4864 (50^H)*afflUT*ffliartCa 2+ »KO±#*iBBUfc (*7H:*«J 
Ob 1 -?) o *©tfc, PK11195 (20aM)*«r«HKL^a(CRo5-4864*afflLfcii 
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Km 1 #BflSflCa 2+ igg £ LT^iCi^LTl^, 

0J7 : PKll 195 M«ttl=«lt« 5 ha>KU T«*teKS«-rRo5-48640*« 

mtLfc. liCtotc PK11195 (20AM)^iSfflL/;iZ5 S h3>K'J7»Httc 
tt«E//6SYfc*«B»6*itt^o/:. ££ir PK11195 (20 a M)©^^TTRo5-4864 

o/Co L*Ltt#&, *<Z>8L Ro5-4864 0!9:^*»»)igr<!:K«-SA<1gii$nT£ 
H3>K';7i«tt*<±#Lfc. w<D*S*li. *IS'W©|S|tl < «:Ro5-4864*<HBR irfc 

MS : XCS- 1044-90 fc «J 5 «rtCa 2+ zg^(r S(fT Ro5-4864©&@ 

»M 3 F4-217682^«0|«ifflJ42»c^$nfe^rjftiH«*:LT, 2-(3- ?nn 

7ii;H-3-7'DH-(N-^f;H- 7i-il/7tl>7; K)-5-*-* y-5. 6- v t 

Ko-f • yv'[1.2-c] **--/y > (NCS-1 044-90) •£ §2 j£ L/c 0 m. p. 225-227 °C 

(Et 2 0), Anal. Calcd. for C^HjgBrClN^ C. 57.55X: H. 3.48*; N, 10. 74* 

Found C. 57. 93X; H. 3- 5336 : N. 10.91* 
NCS-1044-90 (10 uVZfU&H-LKtamiZ Ro5-4864 (100 u M) Sritffl L TiBlS 

I*lCa 2+ aS©^t:^^WL^iC^, Ro5-4864 ©^jljn&ic *>MrtCa 2+ S£©± 

#.'i^»i>T^-r ^^i2*!)t»n^o^.-r*-,^ (^ 9 ig!) „ 

0>J9 : NCS-1044-90 &3*fflfl&lc *J <* 5 i&Blfel*} i h a > K U TRmffiC&ff-rRoS- 
4864© f^g 

NCS-1044-90 (10^M)©4ftS^«fcO*JS|*j5 h3>K'J7«lttCB«ftBB 
«>C,tlt£fr-,tz 0 NCS-1044-90 (10^ M)©ffiaffll&ICRo5-4864 (50/zM)£i£i* Lfc 
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gtifr^tzib*. 3 "ill Ro5-4864 (100;uK)T*n.g-r 5 is mW.^^f-^m^t^U 
±#35<l246'in/c (BIOS) o 
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If © $g d 

2 . 5 h 3 > k "j rmi~tt? z <£j£<tftm& i K 3 > k v rw&K&sefliiHX 
*>©-?&*. »*©«siB»[2«Ksa«i©^i»auf/xttte*#j„ 

4. MMl*liJJl>>'5<L'(*>mB£(D±g.B$ ICtit^T ; h n > K 'J 7 ©ATP 

5. i h 3 > K'J T^>'/iST4f\Z> U*79-T's9 zi-X. W i: L 

i h 3 > k y TfStBJiftirieH-r *\ x« 5 h 3 > k y 7«tl»«*^ 
9 £ .§. © ^ O' / X li fe3S?PJ o 

IeSISb 1 S4i>L«55©i^^ 1 SKEKcD^R&tf/XliTSafJWo 

8 . stt«*.*<s ; k 3 > k y 7B*a?£#, i h 3 > k y T&B+zzmm. 
*>v>m> wzmffi&®mm<tm uls ) > i h3>K'j7K^ x<i---?> • 

9. *#S*<. 7*3-***, l$tt x fi£Jg*#. 

Xli^&©fttt£ L < (iff %©#3iK «t * ftgti Sff #©iafflgs 6 ^i;ie«6 

10. «.ft* < ttiart*^->'5^'f *>«tt<o±#*^|iogs.«iT**, M©$gfflm6 
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11. TI£©it : 



o 



R 




H TT H 9 
N-C-C-N-R 2 



R' 



Jg^F*W-r*ifilftX«»lfta©7/U+^y A,/j7 hi, — jRa* : "S-(CH 2 ) n -CH(R 3 ) 
(R 4 ) [iC*©n (2 1 Xt± 2£^L. R 3 !**^^!*^* Alt*L, R 4 (*7fc® 
axii— «SC : -N(R 8 )(R 9 ) (*+©R 8 li**«H s -Xlij» U R 9 li>f-* 

tOifl^t^Ci^^D 'J v >3»*grr) T^niTiys^ti -ess 
n*«»r/u*;i/y yw* -f Ml. ttS; : -so 2 R 5 (^©R 5 ii7 * y SXii 

JfcSt : -COO(CH 2 ) 2 -N(R 6 )(R 7 ) (^©^StfR^i^tt^ftliftK**!^. > 

L^io^cD^-rn*> i s^ietfew^EUSLF/xii^^Jo 

12. TlSOifc^ ; 

2-** 7-1- fo'Jx — /Ulfelfc 2,6- ->'y f ^7- 'J K; 
4-fc + **V-1- fo'J -^-n/gfcg? 2.6- yxf;l/7-'J K : 
4-t Ko + y-2- **7-l- ^D'Jv?iJl/ft8 2.6- i?yf^7-'J K ; 
2 -[2- **7- tin 'J >'^;U] 7°o b°*>® N-3- hf U ^-^7 i K ; 
2-tf*v-l- enyv-^g^gf 4- -f 7 7° □ \£ )V / iVij ~f Y T — l ) K; 
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2-[2- **v-l- t°n y -y^]-i-y D tf*>S? 4-(2-y*-^y ;u*?y M- T - ,j 

K : 

2-[2- **v-i- tTo y s?iyu5-^D tr*>Bf-4- -f v y D tvur - y k : 
2-[2- sr*y-i- bfo y y^i/l-^n \£*>Wt-2A- it**ji,T->) K: 
2-[2- *+V-l- t°o y ^^;u]-yo t °^>®-2 ( 4.6- MJyf*7i.JK; 

2-[2- *+V-l- fn'jvJ.;|,i-/otV>8!-2,6- '/?dd7^ij K: 
2- 1° u y K > - T 9 - K : 
1-7-y-f/H- t'o'j-Jy > 

4-t KP+-/-2- pj-^y-]. t°ny-y>T-t^; K 

* * «c s & * a «- ft * * ws/j^ i l t * t?» # © a m m i ia « c > l » i o 

13. 2-**V-l- h'D'Jy^^K 2.6- y^f^7-'J K, 2-foy K>- y-fe 
K> i-y-v^;u-2- toiji>;>, SW-tKo + H- **y-i- tfoy 

1 LSlOJHonrft* 1 ^*clBtt©^|»SE>-/Xlite*Jpj 0 

14. 2-**v-I- tf D 'jy-;H» 2.6- ^f^nW^Hm 

15. TfSCDiS : 

X 1 ^R 11 



*R 12 



Ar 

est*, r 11 so-r 12 tt*tnFft!fcti= i~6 mammM+tursmmxitim 

m*>T»*** % 3-7 ifflW^t5->?D7^/H, T 
mmmtt* I - 3 <it * * y x - * r ;u&s= u < tt ■> ? o r ju * ;ug& t a 
XJi 3-6 <iO^^*W-r*T;uy^^s^t<{iryu+^;uS 
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fcit/B (itn^ftifcttKN JLlt CH : X 1 RZf X 2 l**n*'tt!4jiu::'> 

«ny>w, i~4 m&mmm^&^-r zum 
xii^-iftia©T^+^s> 1-4 ^©K^^^^-rssisxii^iismoT^a^- 

^-rn^ ligjriaifecD^iwsa'./xii^^Jo 

16. N-y *->l/-N-<l-y f-n>7°o t c ;u>-(2- ? a a 7 x — AO -f V*/'J>-3- 
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